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Introduction

This submission suggests a methodology for the Commission to consider on how to make
improvements to the following 9-1-1 services
 VoIP
 Indoor Cellular
 WiFi
This methodology outlines an ISP based technology that would provide significant benefits for
9-1-1 and the Commission:

1. Technical solution and methodology that
a. Functionally and technically proven
b. Automatic and doesn’t rely upon consumer provided data

2. Provides for a manageable and regulated solution
a. Modelled after PSTN 9-1-1 system that is familiar to all stakeholders

3. Business model that will provide a long term sustainable business for 9-1-1
4. ISP and VoIP supplier agnostic
5. Protects and extends lifespan and investment in existing 9-1-1 infrastructure
6. Legacy and NG 9-1-1 capable. This provides for a short, medium and long term

upgrade to system 9-1-1.

A. The Commission should extend its E9-1-1 rules to cover VoIP services that permit consumers to
terminate calls on the PSTN
VoIP services continue to grow at a rapid rate and come with many different feature sets that are
often aggressively marketed by a wide variety of companies. These companies may or may not
make consumers aware of their product 9-1-1 limitations and as such consumers may be at risk.
Additionally, the subscriber may be aware of limitations but others may have access or need to
dial 9-1-1 from that service and wouldn't be aware, again putting people at significant risk.
These services in many instances are available with many features at a low price and are often
targeted at replacing POTS (Plain Old Telephone Service); without a reliable E9-1-1 alternative,
consumers may be at risk. This is an issue for both facilities based and non-facilities based (such
as Over The Top or OTT) suppliers. Many facilities based providers, such as with most fibre
services, have systems whereby the end “IP telephone” device can be moved and still function,
thereby rendering 9-1-1 information inaccurate.

VoIP Service Providers (VSP) that provide an inbound and outbound service that actually separate
the two services (this may or may not be known to consumer) can in many cases mislead
consumers. Bifurcation can provide a false sense of security and the dangers may not become
known until E9-1-1 services are required. If a VSP enables a consumer to connect to the PSTN,
regardless if they can receive calls or not, they should be required to provide Enhanced 9-1-1. By
not requiring those to do so will put consumers at risk.
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Additionally, the Commission should look at an ISP based solution; one of the major challenges
with the VoIP 911 issue is that it is impossible to manage or regulate companies that do not exist
within legal and regulatory boundaries. It is also impossible to accurately identify what companies
are providing VoIP services within the United States, so tracking and managing mandates are
difficult at best. With an ISP based solution, legal and regulatory issues are significantly easier to
manage and control and will model existing regulations in place for 911 on telephone lines that
most ISP’s are familiar.

B. The Commission should adopt a generalized location accuracy framework for VoIP service.
Enhanced 911 was originally deployed based upon the premise that the connection to the
“network” , usually a POTS line, was static and couldn’t be moved; it also had a ten digit number
assigned to it that could be associated to the Civic Address in a database. This worked well when
the voice service was dependent upon fixed lines. With VoIP, this is no longer the case; the VSP
can be independent of the network connection service provider (in this case the Internet Service
Provider or ISP) and as such, a “VoIP number” cannot be accurately related to an address reliably.
VSP’s can be located anywhere in the world and as such can exist outside of legal and regulatory
boundaries, making enforcement of any type of mandate a challenge at best, thereby rendering a
system that is not functionally accurate or reliable and provides little management or control for
the FCC or governments.

An ISP based solution (Appendix 1) makes sense in so many ways; it enables regulatory and legal
control; provides Enhanced 9-1-1 for VoIP in safe fashion and at same service levels and E9-1-1
for POTS; removes inbound vs. outbound VoIP issues; is ISP and VSP agnostic, thereby working
for benefit of all; is an upgrade for existing infrastructure thereby protecting this investment until
NG 9-1-1 is finalized; is legacy 9-1-1 system capable as well as NG 9-1-1 compliant, thereby
extending existing 9-1-1 infrastructure lifespan. This model therefore prevents the need for two
separate 9-1-1 systems and transitions 9-1-1 smoothly from legacy through to NG 9-1-1.

C. The Commission should encourage the adoption and evolution of location capable broadband
technologies
One of the main challenges in the 9-1-1 location arena is the cooperation and particularly the
participation of all suppliers and vendors in this space. Many vendors are good 9-1-1 citizens and
others are not; a perfect example of this is VSP’s, many of whom do not even process 9-1-1 calls
regardless of what regulations require of them. Location awareness on the “device” is feasible for
mobile/cellular applications but not for many VoIP applications. Many VoIP applications are
software on a variety of devices and/or the service is accessible from a variety of devices,
therefore location awareness of the device is not possible or controllable. Perfect examples of this
are Analogue Telephone Adaptors (ATA), Gaming Stations (ex PS2), flat screens monitors
enabled with VoIP, iTouch devices, iPads and many more. An ISP based solution as outlined is
service provider and device agnostic and tags the 9-1-1 call at the ISP access point and delivers the
emergency call into the 9-1-1 system at the correct point and with the required information. This
provides for a VoIP E9-1-1 solution as well as a WiFi E9-1-1 solution.
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It is important for the Commission to attempt to manage what it can manage; attempting to
enforce regulations on suppliers that could not comply, even if they wished to do so, is a daunting
challenge with limited opportunity for success. ISP’s generally operate within the legal and
regulatory boundaries of the FCC and as such are easier to mandate and control. Regulatory
framework would be very similar to the existing PSTN E9-1-1 model that most ISP’s already
participate in, thereby making the transition easier and more accommodating for all 9-1-1
stakeholders.

D. The Commission should initially require some generalized testing for indoor positioning
performance.
Indoor cellular location can be provided by an ISP type solution as outlined in Appendix 1. WiFi
offloading is a rapidly growing strategy for carriers to efficiently manage their cellular networks.
This ISP model will provide for an excellent symbiotic solution for Phase II by providing accurate
civic AP data for cellular phones indoor in WiFi or UMA mode.

Summary and Conclusion

The telecom space continues to migrate to IP technologies at an accelerating pace. Change is
happening at a faster pace than 9-1-1 managers and organizations are currently moving. An
example of this is NENA’s NG 9-1-1 model is described by NENA as a work in progress and is
three to five years from being technically complete. NG 9-1-1 does not currently provide for an
accurate and automatic Civic Address capability. PSAP statistics clearly indicate an alarming
trend in growing Call Processing Times (CPT) for 9-1-1 operators due to lack of required
information, more specifically ALI or address information, with an increasing number of calls.
The main cause behind this is lack of accurate information is due to wireless, WiFi and VoIP.
Increases in CPT extend response times beyond industry standards (thereby increasing
consequences of emergency) reducing 9-1-1 efficacy and availability and is also causing serious
budgetary problems as increases in CPT for same number of calls requires more 9-1-1 operators.
The question then becomes is can we wait three to five years for NG 9-1-1 when it doesn’t address
the issues being presented here? An ISP based 9-1-1 system as outlined will solve these issues
today, during the transition to NG 9-1-1 and during NG9-1-1. This creates a workable, affordable
solution that can be easily managed, regulated and controlled for the benefit of all Americans.
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Appendix 1

FCC Call For Proposal 3877A1: Location Determination for VoIP

Background

Enhanced 9-1-1 is the priority routing of an emergency call to the correct PSAP and includes civic
address and call back number, in the traditional PSTN 9-1-1 system this is done by linking the 10
digit telephone number of a telephone line, call ANI (Automatic Number Identifier) to a verified
Civic Address or ALI (Automatic Location Identification). When a 9-1-1 call is placed, the
telephone network recognizes the 9-1-1 call priority routes it to the area Selective Router which
will then route the call to the correct PSAP. The ANI or 10 digit phone number will be sent to a
database to retrieve the ALI or civic address so that the operator is able to dispatch the required
first responder to the accurate address. This ANI ALI database look up may take place from the
PSAP or before call gets to PSAP. From a modelling perspective the access point to the network is
the telephone line; it doesn’t move so its 10 digit number (ANI) can be associated accurately to its
civic address (ALI) automatically. This system will enable a timely dispatch to the accurate
location even if the caller is unable to speak, or doesn’t know the address where they are currently.

Problem

VoIP is based upon packet data transmission over the internet. As such there isn’t a physical
“telephone line” linking caller to the network. When a 9-1-1 call is made the call may go to the
VoIP service provider or VSP. They will be able to identify this as an emergency call, but will
only have an address that is supplied from the account owner. This address may or may not be
accurate and the caller must be able to confirm their precise address. If they are unable to do so, or
if the address on record is incorrect (eg billing address), the first responders will be dispatched to a
wrong address. In instances where the VSP and the Internet Service Provider (ISP) are the same, it
is possible for the VoIP / ISP to associate the address (ALI) to the telephone (ANI) internally and
pass the call along to the 9-1-1 system with required information. As proven by the tragedy in
Florida in November of 2010, even this is not reliable. As such there is no reliable, accurate,
automatic solution available.

Since the VSP receives the call and may or may not be located within the country of the calls
origin, even if the caller can identify the civic address of the call, the operator may not know
where that location is. Would a call operator in San Diego know where Salem Mass is? Or would
a VSP operator in Belgium now where Clinton DC is? Even if they do know where the location is,
how do they get the call from the location of the VoIP provider to the 9-1-1 system of the area the
caller is located? If the call is within the US, this process SHOULD, work but generally results in
call processing delays. If the call comes from out of country, what processes are in place to deliver
the call to the correct PSAP? At best, these challenges will cause delays beyond accepted industry
standards, with the most likely result being a call failure and NO first responders will be
dispatched.
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From a regulatory perspective, how does the FCC deal with a company that exists outside of legal
and regulatory boundaries? Inbound VoIP, outbound VoIP, Interconnected VoIP, Nomadic, Static,
etc all complicate the issue and creates varied challenges fro the FCC and loopholes for VSP`s. By
modelling an IP E9-1-1 system after the existing PSTN system most of these hurdles can be
avoided; establish the 9-1-1 “magic” at the point of connection to the network – the internet
connection. ISP’s are deploying “intelligent edge devices” that are designed to run applications
that can generate revenue streams for the ISP. This capability will run programs to identify when a
9-1-1 call is made and route it with required information to a server that can process the call and
deliver it into the 9-11- system in the required format and with the required information.

Other Issues Affecting the Problem

VoIP services can be purchased from companies outside of the US. As such, they can exist outside
of legal and regulatory boundaries and may ignore or not participate in regulatory mandates.
Additionally, ISP’s do not know what their clients are doing over their internet connections and as
such; it cannot accurately be identified who is using VoIP and who isn’t. Further complicating
matters, many VoIP companies are unresponsive when it comes to 9-1-1 issues and may even
block emergency number calls, Microsoft’s Skype and their 700 Million + users are a perfect
example. This complicates matters for the industry on many fronts: technically in finding a
solution; from a regulatory perspective in trying to manage and control how industry operates and
is managed and also financially. Billing and collection of 9-1-1 fees from companies outside of
your country from companies you may not know operate within the US is challenging at best. As a
result, any proposed solution reliant upon cooperation, communication and participation of VSP`s
will be severely challenged.

Overview of Proposed ISP Based Solution

Fundamentally, the proposed solution is based upon the same model that has worked for PSTN
9-1-1 for decades. The 9-1-1 “magic” happens at the access point to the network; in a VoIP
environment this access point is the internet connection. Unless this is a wireless internet
connection (which would use Wireless Phase 2 9-1-1 location) the connection doesn’t move.
Because the connection doesn’t move it can be assigned a number (ANI) by the ISP that can be
associated to the civic address (ALI) of the location. The ISP loads software on their edge device
that can identify when an emergency call is initiated and registers the address with an ANI to the
9-1-1 database. When a 9-1-1 call is initiated, the edge software recognizes a call as been made
and redirects it to a gateway server (Simplified version). The gateway server, in a legacy
environment, would convert the IP call into a PSTN call and present it to the PSTN with an ANI
that corresponds to the ALI for the address of the location of the call`s origination. In an NG 9-1-1
environment the Gateway will deliver the required information in the required format to the NG 9-
1-1 system when it is available (Example correct address to the LIS ). An ISP based system as
described would provide for a short medium and long term solution to the IP 9-1-1challenge and
also prevents the need for two separate operating 9-1-1 systems – legacy and NG 9-1-1, when the
emergency number system is financially challenged operating ONE system.
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9-1-1 Stakeholder Benefits

The ISP based system described would provide for many advantages for 9-1-1 stakeholders:
1. Consumers: Will permit consumers to utilize communications service that best suits their

personal needs and budget while still being protected by 9-1-1
2. States and Municipalities:

a. Provides technical solution that will maintain expected levels for efficacy for all
communications (legacy and VoIP)

b. Public Safety standards will be maintained
c. Protects existing 9-1-1 infrastructure. With 9-1-1 funding tight, this methodology will

extend lifespan of existing infrastructure and permit time for NG 9-1-1 to be fully
developed

d. All existing processes and procedures for PSAP’s dispatch etc all remain unchanged
e. Business model morrors what many regions utilize for telephony: 9-1-1 fee per

connection is charged, thereby easing adoption.
3. ISP’s

a. Provide 9-1-1 public safety for their customers
b. Mitigate potential liability
c. Public relations benefits
d. Cost effective solution that is in step with their new carrier model ( intelligent edge

devices designed to operate applications that can provide revenue generating services)
e. Good corporate citizens
f. Completes service bundles

4. FCC
a. Provides a 9-1-1 solution the FCC has been seeking
b. Provides a solution that can be managed and regulated in a controlled fashion as ISP’s

exist within legal and regulatory boundaries.
c. Solutions processes are based upon existing model so all tasks required to operate this

system are already familiar to ISP’s
i. ANI registration

ii. 9-1-1 fee collection
iii. Deployment of software on edge devices
iv. PSAP procedures and dispatch

All 9-1-1 stakeholders’ benefit and this upgrade can be accomplished with minimal change.
Transition to NG 9-1-1 will cause significant change for 9-1-1 professionals. This solution, being
legacy and NG 9-1-1 functional, will enable a smooth transition as policies and procedures will
remain same. The net result is a short medium and long term solution that is effectively a software
upgrade to existing 9-1-1 system to be IP compatible. This upgrade is then transitioned into the
proposed NG 9-1-1 environment. This system is very user friendly to 9-1-1 professionals as it
doesn’t change existing protocols, thereby minimizing pushback and extra budgets for training.

Additionally, such a model makes call routing, PSAP identification and other critical elements
much simpler. This mitigates challenges presented by out of county and out of state VSP`s. It also
simplifies the outbound interconnected, two`-way interconnected VSP issues and provides a clear
concise implementable model that enables 9-1-1 authorities to manage, control and regulate this
essential Public Safety service.
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Problem: Telecommunications industry shift to Internet Protocol Telephone (IP telephony) has created a problem

for 9-1-1 systems. The civic address of a 9-1-1 call is unknown, access to correct 9-1-1 call center (PSAP) is

limited and often unknown. This places the 9-1-1 system in jeopardy and the public at risk. The CRTC and FCC

passed regulation in 2006 requiring Enhanced 9-1-1 for VoIP. They have been unable to enforce this mandate as a

tested, effective technology, has not been available until now.

Solution: VoIP Solutions ELI (Emergency Locator Informer) technology sits on an internet connection and

identifies when a 9-1-1 call is made, redirects the call to the appropriate ELI server which then processes the call

and delivers it into the 9-1-1 system in the format required. The PSAP or 9-1-1 call center will receive the 9-1-1 call

in exactly the same format as they do today over a telephone line. By processing the emergency calls in this

fashion, all existing 9-1-1 protocols and infrastructure will continue to be utilized and the investments made are

protected.

E9-1-1 ELI Opportunity Overview: The current E9-1-1 system relies on two events to successfully respond

to a 9-1-1 call: 9-1-1 call routing to the correct 9-1-1 response (PSAP) center; and identification of correct civic

address. This, by definition, is Enhanced 9-1-1 or E9-1-1. Without the correct civic address, there is no way to

dispatch the first responders! With the growing transition to VoIP, our current 9-1-1 system’s reliability is at stake

since VoIP telephony technology cannot provide the aforementioned information. To solve this problem, VoIP

Solutions (VoIPS) created the ELI technology that provides a seamless transition from traditional to IP telephony for

9-1-1 systems. ELI benefits all 9-1-1 stakeholders (consumers, regulators, carriers and

Provinces/States/Countries) and is a tested, implementable solution that works today and links seamlessly into the

future with Next Generation 9-1-1.

The ELI Business Model: VoIPS will license the ELI technology to ISP’s (Internet Service Providers) who will

purchase the technology, install it on all their internet connections, and charge a mandated monthly 9-1-1 fee to

end users as is done for 9-1-1 on telephone lines today. A 9-1-1 fee per IP connection provides a long term

monthly recurring revenue for VoIP Solutions and all 911 stakeholders. This ensures a long term, sustainable

funding model for 9-1-1 systems.

Current Status: VoIP Solutions has US & Canadian Patent Pending status and has filed an International PCT

application. Compliancy testing with Bell Canada’s existing 9-1-1 infrastructure was successfully completed in early

June 2009, proving our technology works and is compatible with existing 9-1-1 architecture in North America. Our

live lab in New Jersey has been completed and allows for a demonstration of ELI working on a live 9-1-1 call

through the State of New Jersey’s 9-1-1 system. Discussions are ongoing with the major Canadian Carriers,

Provincial Governments, CRTC and the Federal Government to deploy this technology in Canada. Similar

discussions are taking place in the US with New Jersey and with the European Union Emergency Number

Association. With the rapid transition to VoIP, WiFi enabled devices, cellular offload strategies and more, the need

to commence deployment of ELI is now.

Summary: VoIP technology and high speed internet access is growing rapidly globally. The need for VoIP

Solutions’ ELI technology has been clearly identified, as well as mandated by regulators and currently has no

known competitor. VoIP Solutions’ has assembled a team experienced in the provisioning of E9-1-1 solutions with a

vision and technology that solves the problem. ELI satisfies all 9-1-1 stakeholder needs and provides for long term

sustainability of 9-1-1 systems everywhere. The intellectual property has been protected, the technology

successfully tested and we have commenced the commercialization phase of our development. We have created a

technology with a global need that can be deployed on large scale networks. This provides for significant

stakeholder and shareholder value.
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The following 15 pages are the Test Results and are third party documents.

This Appendix is intended to for part of VoIP Solutions submission to FCC 3877A1 November 2011.
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